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A method of controlling the operation of an engine fuel 
system including at least one fuel injector, a high pressure 
fuel pump for delivering fuel to the injector and a pressure 
sensor arranged to provide an output signal indicative of the 
pressure of fuel delivered to the injector, comprises the steps 
of controlling the rate of How of fuel delivered from the 
pump to the injector by means of a metering valve arrange 
ment supplied With a control current, measuring the speed of 
the engine and monitoring the status of the pressure sensor 
so as to determine Whether a fault condition has occurred 
Within the sensor. In the event that a fault condition has 
occurred in the pressure sensor, the control current supplied 
to the metering valve arrangement is varied in response to 
the measured engine speed signal so as to maintain operation 
of the engine at a substantially constant, predetermined 
engine speed. The invention also relates a fuel system for 
implementing the control method. 
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CONTROL METHOD 

FIELD OF THE INVENTION 

[0001] The invention relates to a method of controlling a 
fuel system for use in delivering fuel to an internal com 
bustion engine. In particular, the invention relates to a 
method of controlling the fuel system so as to provide a 
limp-home capability in the event that a fault condition 
occurs Within the system. The invention also relates to a fuel 
system arranged to provide a limp-home capability in the 
event of such a fault. 

BACKGROUND OF THE INVENTION 

[0002] A common rail system typically includes a source 
of fuel in the form of a common rail Which is charged With 
fuel at high pressure by means of a high pressure fuel pump. 
The common rail delivers fuel to a plurality of injectors, 
each one being arranged to inject fuel into an associated 
engine cylinder. The common rail is provided With a rail 
pressure sensor providing an output signal indicative of the 
pressure of fuel Within the common rail and, hence, the 
pressure of fuel delivered to the injectors. 

[0003] The quantity of fuel to be injected during an 
injection event is calculated by means of an appropriately 
programmed control unit in response to a driver demand 
signal and other operating conditions of the engine, for 
eXample speed and temperature. The quantity of fuel deliv 
ered during an injection event depends upon both the 
pressure of fuel Within the common rail and the duration for 
Which an injection occurs. 

[0004] It is knoWn to provide the fuel system With a 
pressure regulating valve arranged to control the pressure of 
fuel supplied to the high pressure fuel pump and, hence, the 
pressure of fuel Within the common rail. The pressure of fuel 
Within the common rail can be varied by varying the current 
supplied to the pressure regulating valve in response to the 
output signal from the rail pressure sensor. 

[0005] The supply of current to the pressure regulating 
valve is varied by the control unit in response to the pressure 
sensor output signal so as to ensure the required rail pressure 
is maintained. 

[0006] If a fault occurs in the rail pressure sensor, this 
method can no longer be used to maintain operation of the 
engine. HoWever, by controlling the current supplied to the 
pressure regulating valve, it is possible to provide a vehicle 
limp-home capability as the current supplied to the pressure 
regulating valve is related directly to the pressure of fuel 
Within the common rail. Therefore, if the pressure sensor 
fails, the engine can still be operated sufficiently to enable 
the vehicle to be driven to a service center for repair. 

[0007] If the fuel system is not provided With a pressure 
regulating valve, it is not possible to control operation of the 
engine in this Way in the event that a fault occurs in the rail 
pressure sensor. In such systems, failure of the rail pressure 
sensor causes engine operation to be halted, leaving the 
vehicle immobiliZed until the fault can be corrected. 

[0008] It is an object of the present invention to provide a 
method of controlling a fuel system such that engine opera 
tion can be maintained if a fault occurs in the pressure 
sensor, even if the fuel system is not provided With a 
pressure regulating valve. 
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[0009] By Way of background to the present invention, 
US. Pat. No. 5,937,826 describes a control system for an 
internal combustion engine in Which a loW pressure pump 
supplies a pressure regulated supply of fuel to a high 
pressure pump. High pressure fuel from the pump is deliv 
ered to an accumulator under the control of ON/ OFF valves, 
each of Which controls the fuel flow from a respective 
pumping cylinder of the pump. The high pressure pump is 
controlled in response to a requested fuelling signal, an 
engine speed signal and a pressure output from a pressure 
sensor. Under normal operating conditions, the system oper 
ates closed loop such that fuel pressure Within the accumu 
lator is controlled by sWitching the high pressure pump 
valves betWeen ON and OFF (open and closed) states in 
response to the requested fuelling signal, the engine speed 
signal and the pressure output. In the event of a fault 
occurring in the pressure sensor, the system operates open 
loop in response to a predicted pump command signal based 
on fuel command and engine speed. An appropriate pump 
command value is determined, either directly or by inter 
polation from a look up table, for various fuel command 
values and engine speed values. 

SUMMARY OF THE INVENTION AND 
ADVANTAGES 

[0010] According to a ?rst aspect of the present invention, 
a method of controlling the operation of an engine fuel 
system including at least one fuel injector, a source of fuel 
at high pressure for delivering fuel to the injector and a 
pressure sensor providing an output signal indicative of the 
pressure of fuel delivered to the injector, comprises the steps 
of: 

[0011] controlling the rate of How of fuel delivered 
from the source to the injector by means of a 
metering valve arrangement supplied With a control 
current; 

[0012] 
[0013] monitoring the status of the pressure sensor so 

as to determine Whether a fault condition has 

occurred; and 

[0014] in the event that a fault condition has 
occurred, varying the control current supplied to the 
metering valve arrangement in response to the mea 
sured engine speed so as to maintain engine opera 
tion at a substantially constant speed. 

measuring the speed of the engine; 

[0015] The invention provides the advantage that, even in 
the event of failure of the pressure sensor, operation of the 
engine can be maintained to provide a limp-home capability. 
This enables the driver of the vehicle to move the vehicle to 
a safe location or to a service centre. In the failure mode, the 
system operates closed loop by feeding the measured engine 
speed to determine a control current for the metering valve 
arrangement. 

[0016] The method is particularly suitable for use in 
controlling the operation of a common rail fuel system 
comprising a common rail charged With fuel by means a 
high pressure fuel pump, Wherein the common rail is 
arranged to deliver fuel to the injector. 

[0017] In a preferred embodiment, the method includes 
the step of moving a valve member of the metering valve 
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arrangement through a range of operating positions so as to 
vary the rate of How of fuel to the high pressure pump and, 
hence, the pressure Within the common rail. 

[0018] The metering valve member is conveniently 
arranged to vary the eXtent to Which an ori?ce in a flow path 
betWeen a transfer pump and the high pressure pump is 
opened. 

[0019] Preferably, the method comprises the further steps 
of providing a pressure control means for supplying the 
current to the metering valve arrangement, and providing an 
injection control means for supplying an injection current to 
the injector so as to control the duration for Which an 
injection of fuel occurs. 

[0020] Conveniently, the pressure control means and the 
injection control means form part of a control unit pro 
grammed With an appropriate control algorithm. 

[0021] The method may include the step of generating a 
predetermined injection current to be supplied to the injector 
arrangement in the event that a fault condition occurs so as 
to set a duration for Which an injection of fuel occurs, such 
that the quantity of fuel delivered by the injector depends 
only upon the control current supplied to the metering valve 
arrangement. 

[0022] In use, if a fault occurs in the pressure sensor, the 
injection control means provide a predetermined injection 
current to the injector to control the duration for Which an 
injection of fuel occurs. The speed of the engine is measured 
and, if the measured speed is less than a predetermined, 
demanded speed, the control current supplied to the meter 
ing valve arrangement is increased so as to increase the rate 
of How of fuel from the high pressure pump to the injector. 
As a result, the pressure of fuel supplied to the injector is 
increased, thereby causing an increase in the quantity of fuel 
injected by the injector and, hence, an increase in engine 
speed. If the measured speed increases to a value greater 
than the demanded speed, the control current supplied to the 
metering valve arrangement is reduced so as to reduce the 
rate of How of fuel to the injector, thereby reducing the 
pressure of fuel supplied to the injector. The quantity of fuel 
delivered by the injector is therefore reduced and, hence, the 
engine speed is reduced. In this Way, the engine speed can 
be maintained at a substantially constant speed, sufficient to 
enable the vehicle to be driven to an appropriate location for 
service or repair. 

[0023] Preferably, the predetermined injection current sets 
a predetermined duration for Which an injection of fuel 
occurs, and is derived from a demanded engine speed Which 
is typically greater than the idling speed of the engine. 

[0024] It Will be appreciated that the metering valve 
arrangement may be arranged such that an increase in the 
control current supplied to the metering valve arrangement 
causes a decrease in the rate of How of fuel supplied to the 
high pressure fuel pump, and hence a decrease in the 
pressure of fuel supplied to the injectors. 

[0025] According to a second aspect of the invention, a 
fuel system for an engine includes at least one fuel injector, 
a source of fuel at high pressure for delivering fuel to the 
injector, a pressure sensor arranged to provide an output 
signal indicative of the pressure of fuel delivered to the 
injector, a metering valve arrangement including a valve 
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member Which is movable through a range of operating 
positions to vary the rate of How of fuel to the source and, 
hence, the pressure of fuel to be delivered to the injector, 
control means for controlling a current supplied to the 
metering valve arrangement, means for measuring the speed 
of the engine, a monitor for monitoring the status of the 
pressure sensor so as to determine Whether a fault condition 

has occurred Within the sensor, and Wherein the control 
means is arranged to vary the control current supplied to the 
metering valve arrangement in response to the measured 
engine speed so as to maintain engine operation at a sub 
stantially constant engine speed in the event that a fault 
condition is detected by the monitor. 

[0026] The fuel system may take the form of a common 
rail fuel system comprising a common rail charged With fuel 
by means of a high pressure fuel pump Which is supplied 
With fuel by a transfer pump through the metering valve 
arrangement. 

[0027] The system may include a pressure control means 
for supplying the current to the metering valve arrangement 
and an injection control means for supplying an injection 
current to the injector so as to control the duration for Which 
an injection of fuel occurs. 

[0028] Conveniently, the pressure control means and the 
injection control means form part of a control unit pro 
grammed With an appropriate control algorithm. 

[0029] Other preferred and/or alternative features of the 
method of the present invention are equally applicable to the 
apparatus of the second aspect of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] Other advantages of the present invention Will be 
readily appreciated as the same becomes better understood 
by reference to the folloWing detailed description When 
considered in connection With the accompanying draWings 
Wherein: 

[0031] FIG. 1 is a diagram of a fuel system Which is 
operable using the control method of the present invention; 

[0032] FIG. 2 is a schematic diagram of parts of the fuel 
system in FIG. 1 to illustrate the control signals used to 
control system operation under normal operating conditions, 
and 

[0033] FIG. 3 is a similar diagram to that shoWn in FIG. 
2, but to illustrate the signals used to control system opera 
tion in the event that a fault occurs in the pressure sensor. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0034] The common rail fuel system in the accompanying 
draWings includes a pump arrangement comprising a trans 
fer pump 1 and a high pressure pump 10, Wherein the 
transfer pump 1 is arranged to receive loW pressure fuel 
through an inlet 2 and delivers fuel at transfer pressure to the 
high pressure fuel pump 10 through an inlet metering valve 
arrangement 4. Typically, the transfer pump 1 and the high 
pressure pump 10 are driven together by the engine at a drive 
speed of approximately 50% of engine speed. A transfer 
pressure regulator 3 is connected across the inlet and outlet 
of the transfer pump 1 to regulate the pressure of fuel 
supplied to the inlet metering valve arrangement 4. The 
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pump arrangement is provided With a return ?oW path to loW 
pressure through an outlet 5 in a conventional manner. 

[0035] The high pressure pump is arranged to supply fuel 
at high pressure to a common rail 12. The common rail 12 
delivers fuel to a plurality of fuel injectors 14 forming part 
of an injector arrangement, each of the fuel injectors 14 
being arranged to deliver fuel to a cylinder or other com 
bustion space of an associated engine (not shoWn). Each of 
the injectors 14 has a backleak connection to permit leakage 
fuel to How through a return ?oW path through the outlet 5 
to loW pressure. 

[0036] The metering valve arrangement 4 is operable in 
response to a supply current signal 16 generated by an 
engine control unit (ECU) 20 to control the rate of How of 
fuel to the high pressure pump 10. The metering valve 
arrangement 4 takes the form of a proportional valve, 
including a valve member 4a Which is movable through a 
range of operating positions under the in?uence of an 
actuator. The actuator is supplied With the current signal 16 
to vary the eXtent to Which an ori?ce of the arrangement 4 
located in the How path betWeen the transfer pump 1 and the 
high pressure pump 10 is opened by the valve member 4. 
The eXtent to Which the ori?ce is opened determines the rate 
of How of fuel betWeen the transfer pump 1 and the high 
pressure pump 10. If the metering valve member 4a is 
moved to a ?rst, partially open position, the rate of How of 
fuel to the high pressure pump 10 is relatively loW, Whereas 
if the metering valve member 4a is moved to a more open 
position, the rate of How of fuel to the high pressure pump 
10 is higher. Therefore, by varying the current 16 supplied 
to the actuator, the position of the metering valve member 4a 
can be varied, and the rate of How of fuel delivered to the 
high pressure pump 10, and hence the rate of How of fuel 
delivered to the common rail 12, can be controlled. The rate 
of How of fuel supplied to the common rail 12 determines 
the pressure of fuel Within the common rail 12 (referred to 
as “rail pressure”) and, hence, the pressure of fuel supplied 
to the injectors 14. The common rail 12 is provided With a 
pressure sensor 18 Which generates a rail pressure output 
signal 19 indicative of the pressure of fuel Within the 
common rail 12 and, hence, the pressure of fuel delivered to 
the injectors 14. 

[0037] The How of fuel delivered by the high pressure 
pump 10 to the rail 12 is dependent upon rail pressure, the 
speed of operation of the high pressure pump 10 and the rate 
of How of fuel betWeen the transfer pump 1 and the high 
pressure pump 10 through the metering valve arrangement 
4. The rate of How of fuel through the ori?ce of the metering 
valve arrangement 4 is proportional to the square root of the 
pressure difference across the inlet and outlet sides of the 
arrangement. This pressure difference depends upon fuel 
pressure in the rail, and also on quantity of fuel delivered to 
the rail 12 during the previous pumping cycle, and it is not 
therefore possible to predict the rate of How of fuel delivered 
by the high pressure pump 10 to the rail 12 from the position 
of the metering valve arrangement 4, nor by measuring the 
current supplied to the metering valve arrangement 4. In 
order to control the rate of How of fuel from the high 
pressure pump 10, it is therefore important to feed back the 
rail pressure output signal 19 to a pressure control scheme of 
the engine control unit 20. 
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[0038] FIG. 2 is a schematic diagram of the fuel system in 
FIG. 1 and illustrates the control signals used to control fuel 
injection during normal operation of the fuel system. The 
quantity of fuel delivered by an injector 14 during an 
injection event is determined by the duration for Which the 
injection occurs and the pressure of fuel delivered to the 
injector 14. The quantity of fuel delivered during an injec 
tion event is controlled by means of the engine control unit 
20 Which includes a pressure control device or unit 22, for 
controlling the pressure of fuel supplied to the injector 14, 
and an injection control device or unit 24 for controlling the 
duration for Which the injection occurs. 

[0039] The status of the pressure sensor 18 is monitored 
by appropriate programming of the control unit 20. In 
normal operation, When the pressure sensor 18 is function 
ing correctly, the control unit 20 generates a pressure 
demand signal 26 in response to signals indicative of oper 
ating parameters of the engine. The method of calculating an 
appropriate pressure demand signal 26 typically involves the 
use of a look-up table or calibrated data map and Would be 
familiar to a person skilled in the art of engine control 
systems. In response to the pressure demand signal 26, the 
pressure control unit 22 controls the current 16 supplied to 
the metering valve arrangement so as to vary the rate of How 
of fuel to the high pressure pump 10, and hence to the 
common rail 12, to ensure the demanded fuel pressure is 
achieved. 

[0040] The control unit 20 also generates a fuel demand 
signal 28 Which is input to the injection control unit 24 in 
response to a driver demand signal (not shoWn) and other 
operating parameters of the engine, for eXample speed and 
temperature. The output signal 19 generated by the pressure 
sensor 18 is also input to the injection control unit 24. In 
response to the fuel demand signal 28 and the output signal 
19 from the pressure sensor 18, the injection control unit 24 
generates an injection current 27 Which is supplied to the 
injector 14 so as to control the duration of the injection of 
fuel. The method by Which the fuel demand signal 28 is 
derived typically involves the use of a look-up table or 
calibrated data map and Would be familiar to a person skilled 
in the art. The quantity of fuel delivered to the engine 15, 
Which depends on both the pressure of fuel supplied by the 
common rail 12 and the duration for Which an injection 
occurs, determines the speed at Which the engine operates. 
The load under Which the engine operates also in?uences the 
engine speed. 

[0041] In the event that a fault occurs in the pressure 
sensor 18, such that the pressure control unit 22 no longer 
receives the output signal 19 from the sensor 18 or does not 
receive a meaningful output signal 19, the pressure of fuel 
in the common rail 12 can no longer be controlled using the 
technique described previously. Furthermore, as the injec 
tion control unit 24 also interacts With the pressure control 
unit 22, the injection control unit 24 can no longer control 
the injection current 27 so as to ensure the demanded amount 
of fuel is injected. Thus, if a fault condition occurs in the 
pressure sensor 18, the fuel system becomes unstable and the 
engine is shut doWn. The control unit 20 is programmed to 
ensure the engine Will not restart until the pressure sensor 
fault has been corrected. 
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[0042] FIG. 3 shows an engine control scheme in accor 
dance With an embodiment of the present invention, in 
Which an engine speed signal 23 indicative of the speed at 
Which the engine is running is fed back to the pressure 
control unit 22. If a pressure sensor fault is detected, the 
control current 16 supplied by the pressure control unit 22 to 
move the metering valve member 4a to the desired position 
is varied in response to the measured engine speed signal 23. 
The measured engine speed signal 23 is also fed back to the 
injection control unit 24. Upon detection of a fault condition, 
the control unit 20 prompts the injection control unit 24 to 
supply a constant, predetermined injection current to the 
injector 14 determined by a pre-set engine speed demand 
signal 30. The predetermined injection current supplied to 
the injector 14 sets a substantially ?xed duration for Which 
an injection of fuel occurs. 

[0043] The amount of fuel delivered by an injector 14 to 
the engine 15 is determined by the injection current 27 
supplied by the injection control unit 24 and the pressure of 
fuel Within the common rail 12. Thus, by ensuring the 
injection current 27 supplied by the injection control unit 24 
is maintained at the constant predetermined current, the 
quantity of fuel delivered by an injector 14 depends only on 
rail pressure. The measured engine speed signal 23 is fed 
back to the pressure control unit 22 such that, if the 
measured engine speed falls beloW the demanded engine 
speed signal 30, the current 16 supplied to the metering 
valve arrangement 4 is increased so as to increase the rate of 
floW of fuel to the high pressure pump 10. The rate of floW 
of fuel into the common rail 12 is therefore also increased, 
thereby increasing the pressure of fuel Within the common 
rail 12. As the pressure of fuel in the common rail 12 is 
increased, the pressure of fuel delivered to the injector 14 is 
increased, the amount of fuel delivered to the engine is 
increased and the speed of the engine is increased. The 
engine speed demand signal 30 is preferably selected to be 
a speed greater than the usual idling speed of the engine, 
typically 1,200 rpm. In this Way, the engine speed is main 
tained at a speed sufficient to enable the vehicle to be driven 
to a service centre or other safe location. 

[0044] If the measured engine speed signal 23 increases 
above the predetermined engine speed, the pressure control 
unit 22 responds by reducing the current 16 supplied to the 
metering valve arrangement, thereby reducing the rate of 
How of fuel to the high pressure pump 10, and hence to the 
common rail 12, so as to reduce the pressure of fuel 
delivered to the injector 14. As a result, the amount of fuel 
delivered to the engine 15 is reduced, thereby causing the 
engine speed to be reduced. By maintaining the injection 
current 27 supplied to the injector 14 at a substantially 
constant value and by varying the pressure of fuel Within the 
common rail 12 in response to any deviation of the engine 
speed from the demanded engine speed, it is possible to 
maintain operation of the engine even in the event that a 
fault condition occurs in the pressure sensor 18. 

[0045] The invention provides the advantage that, even in 
common rail fuel systems Which are not provided With a 
pressure regulating valve, it is possible to provide a limp 
home capability in the event that failure of the rail pressure 
sensor occurs. 
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[0046] It Will be appreciated that the method of the present 
invention is not limited to use in a common rail system, but 
may be employed in any high pressure fuel system for 
delivering fuel to an engine. 

[0047] For the purpose of this speci?cation, reference to 
the occurrence of a fault in the pressure sensor shall be taken 
to mean any degree of failure of the sensor including, but not 
limited to, operation of the pressure sensor being terminated. 

[0048] Obviously, many modi?cations and variations of 
the present invention are possible in light of the above 
teachings. The invention may be practiced otherWise than as 
speci?cally described Within the scope of the appended 
claims. 

What is claimed is: 
1. Amethod of controlling the operation of an engine fuel 

system including at least one fuel injector, a source of fuel 
at high pressure for delivering fuel to the injector and a 
pressure sensor arranged to provide an output signal indica 
tive of the pressure of fuel delivered to the injector, the 
method comprising: 

controlling the rate of How of fuel delivered from the 
source to the injector by means of a metering valve 
arrangement supplied With a control current; 

measuring the speed of the engine; 

monitoring the status of the pressure sensor so as to 
determine Whether a fault condition has occurred 
Within the sensor; and 

in the event that a fault condition has occurred, varying 
the control current supplied to the metering valve 
arrangement in response to the measured engine speed 
so as to maintain engine operation at a substantially 
constant engine speed. 

2. A method as claimed in claim 1, for use in controlling 
the operation of a common rail fuel system comprising a 
common rail charged With fuel by means of a high pressure 
fuel pump, Wherein the common rail is arranged to deliver 
fuel to the injector. 

3. A method as claimed in claim 2, including moving a 
valve member of the metering valve arrangement through a 
range of operating positions to vary the rate of How of fuel 
to the high pressure fuel pump and, hence, the pressure 
Within the common rail. 

4. A control method as claimed in claim 3, Whereby the 
metering valve member is arranged to vary the eXtent to 
Which an ori?ce in a How path betWeen a transfer pump and 
the high pressure fuel pump is opened. 

5. A method as claimed in claim 4, comprising: 

providing a pressure control means for supplying the 
control current to the metering valve arrangement; and 

providing an injection control arrangement for supplying 
an injection current to the injector so as to control the 
duration for Which an injection of fuel occurs. 

6. Amethod as claimed in claim 1, comprising generating 
a predetermined injection current in the event that a fault 
condition occurs such that the quantity of fuel delivered by 
the injector is dependent only upon the control current 
supplied to the metering valve arrangement. 

7. A method as claimed in claim 5, Whereby, if the 
measured engine speed signal is less than the demanded 
engine speed, the control current supplied to the metering 
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valve arrangement is increased so as to increase the rate of 
How of fuel to the source, thereby to increase the pressure of 
fuel therein and, if the measured engine speed signal falls 
below the demanded engine speed, the control current 
supplied to the metering valve arrangement is reduced so as 
to reduce the rate of How of fuel to the source, thereby to 
reduce the pressure of fuel therein. 

8. A method as claimed in claim 6, Wherein the predeter 
mined injection current is derived from a demanded engine 
speed. 

9. A method as claimed in claim 8, Wherein the demanded 
engine speed is greater than the idling speed of the engine. 

10. A fuel system for an engine including: 

at least one fuel injector; 

a source of fuel at high pressure for delivering fuel to the 
injector; 

a pressure sensor arranged to provide an output signal 
indicative of the pressure of fuel delivered to the 
injector; 

a metering valve arrangement including a valve member 
Which is movable through a range of operating posi 
tions to vary the rate of How of fuel to the source and, 
hence, the pressure of fuel to be delivered to the 
injector; 
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a control arrangement for controlling a current supplied to 
the metering valve arrangement; 

a speed sensor for measuring the speed of the engine; and 

a monitor for monitoring the status of the pressure sensor 
so as to determine Whether a fault condition has 
occurred Within the pressure sensor, Wherein the con 
trol arrangement is arranged to vary the control current 
supplied to the metering valve arrangement in response 
to the measured engine speed so as to maintain engine 
operation at a substantially constant engine speed in the 
event that a fault condition is detected by the monitor. 

11. A fuel system as claimed in claim 10, Wherein the 
source includes a high pressure fuel pump, the fuel system 
further comprising a transfer pump for supplying fuel to the 
high pressure fuel pump through the metering valve arrange 
ment. 

12. A fuel system as claimed in claim 10, including a 
pressure control device for supplying the current to the 
metering valve arrangement and an injection control device 
for supplying an injection current to the injector so as to 
control the duration for Which an injection of fuel occurs. 

13. A fuel system as claimed in claim 12, Wherein the 
pressure control device and the injection control device form 
part of a control unit programmed With a control algorithm. 

* * * * * 


